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REDONDANCT SHX« WOX«» CXKCOXT rOK BEXVKK XH 
XCTIVH MATRIX TTPS LIQUID CRYSTAL DISPLAY D*VX« 

Z presenc invencion relates to a shift regxster «««uc 
constructed by thin film transistor- (TTX.) . - P«*i«*«. * 
redundancy shift register circuit. ^Hized 

A shift register circuit in which TTTs are used xs 
in a driver circuit of an image sensor or a liquid crystal 
display (LCD, device, in particular, recently, in a driver 
circuit of an active matrix type display devxce. 

in an active matrix type display device, each pixel xs 
arranged in a cross section portion of an active matrix cxrcuxt 
and connected with a switching element, and image 
is controlled by on/off of the switching element. As a dxsplay 
m edia of such display device, a liquid crystal, plasma, an 
object (state) capable of electrically changing an optxcal 
characteristic (reflectance, refractive index 

transmimissivity, emission (luminous) strength) or the Ixke are 
used As a switching element, in particular, a three termxnal 
element, that is. a field effect transistor having a gate, a 
source and a drain is used. 

In a matrix circuit, a signal line (a gate Ixne, whxch xs 
arranged in parallel to a line is connected with gate . 
electrodes of transistors with respect to the line, and a 
signal line (a source line) which is arranged in parallel to a 
colum, is connected with source (or drain) electrodes of 
transistors with respect to the column A circuit for drxvxng 
t he gate line is referred to as a gate driver cxrcuxt. and a 
circuit for driving the source line is referred to as a source 

driver circuit. t 

Since the gate driver circuit generates a vertxcal Ixne 
scan timing signal with respect to an active matrix type 
display device, a shift register includes serial-connected 
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registers (in . single Xin«» corresponds, to Che number of 
gat. line, with a vertical direction. As a result, swztchzz* 
o. thin (II. transistor, RIM in an active matrix type 
display device is performed by the gate driver circuit. 

^iLe the source driver circuit generates a horizontal line 
image signal of data to he displayed on a, act ve matrix 

type display device, a shift register includes serzal-conneccec - 
registers Un a single line, corresponding to 
source lines with a horizontal direction. Also, by a late., 
pulse synchronous with a horizontal scan signal, an 
Lech is turned on or off. As a result, a current zs supp zed 
rom the source driver circuit to TFTs in an active »atrzx type 
display device, to control alignment of a liquid crystal cell. 
Referring to Fig. 5. a common active matrix type dzsplay 
1 device will be described. 

E A horizontal line scan timing signal is generated by 

shift register S l. Analog switches S3 and 54 are turned • and 
Chen a video signal is stored in analog memorzes 55 and 56 n 
response to the horizontal line scan timing signal. image data 
- corresponding to the vide, signal stored in the analog memorzes 
S 55 and 56 is stored in analog memories 59 and 60 through analog 
$ switches 57 and S8 turned on by timing of a latch pulse^ The 
* image data is supplied from the analog buffers 59 and 60 to 

source lines of TFTs 63 and 64 through analog buffers 61 and 62 
in an active matrix circuit 70 of an active matrix type liguzd 
crystal display device in timing of the latch pulse. 

On the other hand, a vertical line scan timing szgnal zs 
generated by a shift register 52 and then supplied to gate 
Unas of the TFTs 63 and 64 in the active matrix ezreuzt 70 of 
Che active matrix type liguid crystal display device. 
Therefore, the image data (voltage, supplied to the source 
iines is applied to li^zd crystals 65 and 66. to determine 
Ignment of the liouid crystals 65 and 66 connected with drain 
lines of the TFTs 63 and 64. the active matrix type liquid 
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1T . arP d bv the above operation. 

^ w -r*l d- splay device is operated oy ^ ^ 
C Cn. a shift agister — s a circuit as shown „ 

• « „ d SB in particular, a D-type flip-flop- Fxg.6A 
F19S ™ f ip-^oo contracted using analog switches, and 
shows a D-type f-xp fl constructad using clocked 

Fig.6B shows a D-type flxp-f-op const 

w ™^-ion will be descrxoed below, 
inverters. These opera.xon high level (H) 

to Fia 6A when an operation clock CK xs a hxgn 
in Fig.6A. vn complementary 
nsTs xs a hxgn leve- \m . 
and an xnput signal DA.a xs 

cype transmission gate a-1 is turned on and then the « 
W mal data is input to a complementary type xnvertor cxrcuxt 
iT Z Jol. an output of complementary type inverter 

circui t a-2 becomes a low level d, . Xn this state, 
complementary type transmission gates a-4 and a 5 are x 

° ff StaCe ' n ^k CK is changed to a low level (L) 

When the operation clock CK xs chang 

. a1 data is a high level (H) , the 
while the input sxgnal DATA xs a a y ^te 

aate a-1 becomes a turn off state, 
complementary transmxssxon gate & 

C he complementary type transmxssxon gates a 4 and a 

tur n on state. Therefore, an output of the complementary 

•» a is held to a low level (L) - 
invertor circuxt a-2 xs new 

i ™«r,i-Arv tvoe transmission gate a-5 
Also since the complementary type 

nn sta . e an output of an complementary type 
becomes a turn on sta.e, an P 

r-lrcuit a-6 becomes a hxgh level IHJ 
invertor circuit a ..„,..„ a . a becomes a turn off 

:omplementary type transmission gate a 8 becom 



a c 
state 



the operation cloc* CK is chanced to a hi g h level 00 
ag ain. the co^ntary Cession ,.ce a-S ™ urn 
o££ state and the ccpl—ry type «— « ^ 
becces a turn on state. ~ «- t a e^™^ Lertor 
beld. Therefore, a. output of the X . high 

circuit a-6 can be held to an .npuc signal DATA 
, , mi in synchronous with an operation clock 
" L ! r u " a O-type nip-flep can be constructed usrn 9 
transmission 9 ates. -so, whan an input si,nal OATA - . 
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, , it . the above described operation is performed, 
level CD. the above x (K) 

in Fig. SB. when the operation clock CX is a n g 

t S ianal DATA is a high level (H) . an output of a 
and the input signal DATA becomeS a low level 

complementary clocked invertor circuit b-1 become * circuit b . 
(L 7and then an output of the complementary invertor circuit 

hiah level (H) . in this state, complementary 
2 becomes a high level > off s£ate . 

clocked invertor circuits b-3 and b-4 a_e in 

clocked in changed to a low level (L) 

When the operation cxock CK is cna g 

. al nATA is a high level (H) . tne 

while the input signal DATA « g ^ 

complementary clocked invertor circuits o-3 

o„ .o that an output of the complementary type xnv.ro 

\ t b 2 is held to a high level (H) . An output of the 
circuit b-2 is held become s a high level (H) . 

complementary invertor circuit b-5 becomes a g 
Xn^his state, the complementary clocked invertor circuit 

is a turn off state. level 
te „ the operation clock CK is changed Co a >^>\ ^ 
aaain Che ccnplemencary cype clocked inverter circurt becomes 
a turn Tu stal. ana Che con^e—v cype clocked ^ 
circle ceco.es a turn on state. Therefore, an output of the 
c ^entary type invertor circuit can b e held to an .nput 
sigL DATA havino a hi* level <H, in synchronous wxch an 

oper ::Tri:::c. c i'— . «*-«~ - - v o :t 

inverters. Also, when an input si 9 nal OATA is a low level «., . 

^ oc rribed operation is performed, 
the above described. op _ _ driving 

in a shift register circuit used m ga.e and s 
circuits of a con.cn active matrix type display 

the number of gate lines i r outputs 

• , in a aate driver circuit as shown in Fig. 2 A. 
serial. m a gate <-u- circuit 120 are 

« #4-1 -o n) in a shift register circuit 
of registers SRi d-1 -° n) 

r~A to aate lines 123 and 124 through invertor type 
connected to gate ^ ^.^ as 

buffer circuits 121 ana shifc 
shown in Fig.2B. outputs of registers SR. U-l 
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,t 155 are connected to control terminals of 
register circuit 12, are co ^ type 

sampling transmission gates 1-8 and 1-5 

buffer circuits 126 and 127. reaist er 

« at least one register has defect m the shif. 
circuit Wing serial-connected registers. ^ta ^ scan 

timing signals output from the defect register and late 

Ld register are abnormal, an accuracy image cannot be 
connected register *r register, 
obtained. This problem is due co a yield of a 

-TTTTTT^PY QT THF TNVCTIOK 

T*e object of the present invention is to solve the 

& Pr ° b ^n in Pig- a shift register circuit 104 includes at 

103 - a register sei ; c :ir 1 s 0 r 

the registe^irouplOB includes register lines 101a 



102. 



and lOln havin^Rlurality of serial -connected 



^ i aiu and 10 m nav-my 

S i01b „«, ^TSwLli - ^ » respectively. 



^1 



registers SRAi » SRBi , 

Tfc! register line selecting switch ^ — » £ «- 



reaister lines, 

i" In «hi. structure, one register line is used as a »,n 

m register line, and the other register lines are used as a 
* subregister line, «hen a plurality of register groups are 
c suor g „,i, t . r circuit, the register groups are 

■■B arranged in a shift register circui .,,„ 

not each register line operates normally « detected^ An 
output of a last register of each shift register I n 
connected with the register line selecting switch 103. 

Z register line selecting switch 103 has at least one 

!t <as described later) . A voltage is always applied 
rrra: clrcuft switching operation by the bias circuit is 
performed by providing one bias. 
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Wfcen one of Che register lines is select by the re^er 

03 register column selectmg switches 
line selecting switch -03. regis 

in , a 106b . I06n selects registers included in tne 

signals as an output signa.. sig 

signal i. aerate* by using - ««P-« 1 ° £ ^ 

Cir ll„ defect U detected * examining a -in ^ 
using a defect detection terminal, one of £ 
Uned by another defect detection termina 1 when de -s 
not detected, the register line selects switch 101 select. 
th e one of the subregister lines. Simultaneously. the 
register c.1- selects switches select the renters of 
selected subregister lines. 

L a result, redundancy is performed for register lines in 
. register croup, so that a yield for a whole shift renter 
circuit can be improved. 

fig.! shows a redundancy shift register circurt rn a 
driving circuit of an active matrix type display devrc* 
according to an e^diment of the present -vent-"; 

F igs.2A and 2 B show a shift register crrcurt in a drrving 
circuit of a common active matrix type display dev.ce. 

"T^TSl. * shift register circuit of an embodiment; 

=. ^ ft register selecting switch of the 
Fig. 4 shows a sn^tt regxsucx 

^"shows a schematic view of a c— » ==^e matrix type 

display device; . 

Figs .6A and 6B show a co^on register, respectively- 
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Fi,s.7A and IB show . priority encoder circuit • 
multiplexer circuit, respectively. 

F i,s.8A to OC show . bias circuit, respectively . ^ 
F igs.9A to 9C show a roister constructed by P-ch»nel 

CrinSiStOE lol to », show a method tor forming complementary 



Figs 

circuit; 

.ster selecting ci 

a xxo — - 

the embodiment 



inverter circuit; . , 

u , ^;fr real— «*leetina circuit of 
Fig. HA and 113 show a shift regi. 



Fig.12 shows a truth table of a priority 



encoder circuit; 



"* «,.» shows a shift register selecting switch of another 

embodiment . 

X chin tiln, device (such as a complementary xnvercor 
circl , used in the present invention will be described below. 

A silicon oxide film having a thickness of 1000 to 000 A 
i. formed as a base oxide film on a glass substrate a low 
alxaline glass such as Corning 7059 or a quartz glass) by 

^taring in an atmosphere containing oxygen. T o improve 
oroductivity, A film to be deposited by decompose a tetra 
/^ortho-silicate 1TE 0 S , in plasma chemical vapor deposition 

(CVD) may be used. of 300 to 3000 

An amorphous silicon film having « -hickness of 
A preferably 500 to 1000 A is deposited by plasma CVO and low 

' J . - . . reducing atmosphere 

pressure CVD (LPCVD, and then placed in a reduexng 

at 550 to 600 °C for 4 to 48 hours to crystallize 

this -^^^^ ;r:r:it:Led 

3 having a thickness of 700 to 1500 A is formed on the island 

regions 1 and 2 by sputtering. .„,.,„ sc (scandium) 

An aluminum (containing Si of 1 weight % or 
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.f 0.1 to 0.3 weight «> £11= —in, a thickness of 1000 A » 
,» is formed by electron beam evaporation or *P«™ . 
Photoresist (for example. - produce of Tokyo Ohka co^ 
orP R B00n0cp> is formed by spin coating. When » 
oxide f il» having. . thickness of 100 to 1000 A is forced 
surf.ee thereof by anodization after formation of the 
photoresist, adhesion to the photoresist is high. Also by 

. leak cu-rent from a photoresist, it is effective 
sup pressin g a .ay -- ^ ^ ^ ^ a 

film are patterned and etched to form gate electrodes 4 and 5 
and mask films 6 and 7. (Fig.lOA) 

The formed substrate is anodized by supplying a current in 
an electrolytic solution, to form an anodic oxide having a 
thickness of 3000 to 6000 A. for example. 5000 A. The 
Nation is performed using an acid solution contains 
citric acid, nitric acid, phosphoric acid, chromic acid, 
sulfuric acid, oxalic acid or the like of 3 to 2 0 * byapplymg 
a voltage of 10 to 30 V to a gate electrode at a consent 
current. m the embodiment, the anodization is perform d in an 
oxalic acid solution (30 "C, at 10 V for 20 to 40 minutes. 
tMckness of an anodic oxide is adjusted by an anodization 

^f^tr. the mask films are removed, and then acurrent 
is supp led to the gate electrodes in an electrolytic solution 

ethylene glycol solution containing tartaric acid, boric 
nitric "id of 3 to X0 %) again. Xn order to obtain a superior 
:: :e fi::. it is preferred that a temperature of the so ution 
is about 10 -C and lower than a room temperature. As a -esu-C 

^ic oxides 10 and 11 are formed in upper and 
barrier type anodic oxides ■» 

» »t,. „,n electrodes. Thicknesses of the 
side surfaces of the gate electro „ plie d voltage. 

in ii are proportional to an appxi^ 

anodic oxides 10 and 11 are pr p „ oxide 

For example, when an applied voltage is ISO V. an 
Having a thickness of 2000 A is formed. Thicknesses of 
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o^ie oxides 10 and 11 -re decerned by . necessary offset 

though an anodic oxide having . a**— - 300= A or 
_ is formed * — « v-^^tT— u 

in£1 s « -—r: ooo : :: L s is — . - - 

oxide having a thickness 

e^odiment. a voltage is increased until SO t 1 0 V »d 
selected by necessary thicknesses of the anodic oxides 

11 ' , w v, a harrier type anodic oxide is 

in this state, although a barrier typ 

^v,~ Mrr^er type anodic oxides 10 
formed by a later process, the , „ d 

and 11 are formed between the porous anodic oxides 
the gate electrodes 4 and S without forming barrier typ 
oxides outside porous anodic oxides. 

An insulating film 3 is etched by dry etching or wet 
etching. A depth of etching is arbitrary, stchmg may be 
; rforled until an active layer forced under 

, is ^osed. Etching may be stopped on halfway. 

iHs desired to etch the insulating film 3 until an 

"a Ir I* :Ud. ^ — 

— rHls sCa te, insulating films 12 and 13 covered 

rrrLd-: . - , - gate * - . 



it is 



VVJ.LU ~— 

remain as a gate insulating film. (Fig. IOC, 

Aft er that, the anodic oxides 8 and 9 ^ 

a -h* t a solution containing phosphoric acid, for 
pre£ erred that a s lu ^ ^ 

H ric Tcid H used as an etch^t. In using an etcnant 
and nitric acid 1 ^ o£ ^ ^ 

containing phosphoric acid _ ^ 

oxide is ten times or more as l«ge _ oxides 10 

Therefore, since barrier type anoai<_ 
anodic oxide. Theretor enchant containing 

«nd 11 are not etched substantially oy -he e.cnan 
^spheric acid, the gate electrodes can be protected from 

""irsuch structure, a source and a drain are 
implanting N-type or P-type impurity ion into an active 
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i«f- -ft region is covered with a mask 14. 
In a state wherein a lef- -FT region 

• . is irradiared (introduced) by ion dopxng at a 
a phosphorus ion is irraaia.ea 

relatively low speed (an accelerating voltage of 5 to 30 
relatively lo P phosp „ine (PH 3 ) . A cose 

kV in Che enbodiment) . a ajpiny * 

is 5 x 10" CO 5 X 10-.! <=•.-=. m this process, since a 
^L™. ion cannot >e transmitted through tchT ~ face is 
film 13 it is implanted into only region .» whrch . surface 
IZsl - that a drain IS an, a source X. of an a-channel 
type TFT are formed. (Fig.lOD) 

A lso. a Phosphorus ion is irradiated by ion ~* ^ 

• i *< fl h soeed (an accelerating voltage of 60 to 120 JcV. 
relatively high speed (an ^ ^ 

90 kV in the embodiment) . A dose is 1 x iu 

n Ls process, a Phosphorus ion is transmitted through the 
. Isulating film 13 and reaches a region formed under h. 
„ However, since a dose is small. N-type «««-.« » d 
each having a lo. concentration are _ ^ 

At ter Phosphorus J£ ^ d e c r^ed ahove. a source 

the N-channel type TFT as a mas*, as de 

19. a drain 20 and a P-type regions 21 and 22 each « 

and then aluminum «iring-electr=des 2, to 2 6 are crmed^ 
further, hydrogen annealing is performed at 200 »4.0 C. As 
a t esult. a complementary inverter circurt usrng 

"Tihtft'i::^:: ta * — — - — - • r u ° £ 

the alive complementary inverter circuit. X shift raster 
used in a driver circuit of an active matrix type dispiay 
dev!ce and .» matrix circuit having pixel T FT s are 

formed on the same substrate. 
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. fh p. a 3 an embodiment of the present 
Referring with F*g.->. 

invention will be described. 

„ che embodiment, one M in register line ^ one 

lister line are used in each register group, and three 
subregister i-ne <u number 
registers are included in each register line, 
of register groups is a positive integer and a multiple of 

«-hree. for example. 

« shown in a shift register circuit 1,5 loe udes 

lister groups 1,0a 130b. The register group 130a 

include, a main register line 131a having registers SR*. SW. 
^ SRM) and a subregister line 131b having registers «*. SRS, 
and SRS,. The register group 130b include, a main register line 

• sum. , SRMk-i and SRM» and a subregister 

131c having registers 

line 131d having registers SBSm. SRS»-i and SRS„. 

lister line selecting switches 133a and 133b -*•«"«-« 
C o select the register lines in each register group Defect 
detection terminals 134a and 1Mb are arranged to detect 
outputs of last registers of the register lines, so that 
whether or not each register line includes defect is detected. 

Register column selecting switches 132a to 132f are 
arranged to select registers included in the selected register 
lines in each register group. 

Pirst. the main register line is examined bv £ 
defect detection terminal in each register group. If the -me 
Z n!Lal. the register line selecting switch is connected with 
C he -in Ulster line. On the other hand if the main . 
register line has defect, the register line selecting 
connected with the subregister line. 

* conventional shift register circuit „ compared with 
shift register circuit according to the present invention^ 

n a conventional shift register circuit as shown m Pi*-. 

. * t n f < 1) ana trie 

when a defective rate per register is f„( 0 < f B 

• .or-, to be serial-connected is N (a positive 
number of registers to *>e ser- 
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integer and a multiple of three) , a probability An which a 
conventional shift register circuit as shown in Fig.2 xs 
operated normally is obtained by the following equation. 
An = { 1 - f R >K. 

in a shift register circuit of the present invention, the 
same defective rate per register f B ( 0 < f n < 1> is used. Also, 
the number of registers when all registers of each register 
group in one line are connected in serial is used as N <a 
positive integer and a multiple of three, . Further, each 
register line includes three registers. 

in this state, a probability Bn which one register group xs 
not operated normally is obtained by the following equation. 

Bn = { x - ( l - f n )3 P. 

Therefore, since the number of register groups is N/3, a 
probability Cn which a whole shift register circuit is operated 
normally is obtained by the following equation. 

Cn - [ 1 - ( 1 - ( 1 " f » >* > 2 ]N/3 

= [1 . ( l-2(l-£n^U- f n) { ) 1 N/3 

= [ ( 1 - fn )3 ( 2 - ( 1 - fn )3 > ]*" 
If F n » 1 " ^ ^d r = N/3 (r is a positive integer) . 
An = F n 3r. and 
Cn = F n 3r ( 2 - F n 3 )-- 
In this state, from 0 < f n < 1' 
0 < ( 1 - fn ) = F n < 1 > and 

0 < F ft 3 < 1. 
Therefore, 

1 < ( 2 - F n 3 ) < 2 , and 

1 < ( 2 - F n 3 )* < 2*. 

From the above relationship, 

Cn - An = F 3 3r t ( 2 - F n 3 ) r - 1 } > 0 . 

As a result. An < Cn. 

When the number of registers included in a source drxver 
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circuit is 480 and a defective rate of register is 0.001. a 
probability An' which a conventional source driver circus « 

operated normally is 

An" = ( 1 - 0.001 ><'° = 0.619. 

On che other hand, a probability Cn' which a redundancy 
source driver circuit according to the present invention is 
operated normally is 

Cn- - I 1 - ( 1 " < 1 " 0 001 P >2 1490/3 = °* 9 "' 
Therefore, it is confirmed that An' < Cn" . 

As described above, redundancy of a register line increases 
a probability which a shift register is operated normally^ If 
a Lective rate per register is the same, this relationship is 
always obtained without depending on the number of «^ SterS 
.included in one register line, the number of register lines and 
the number of register groups. 

Structures of a register line selecting switch will be 
described below using Figs . 11A and 11B. 

The register line selecting switch includes bias circuit 
90a to 90g, a priority encoder circuit 81 and a multiplexer 

circuit 82. _ _ - 

Output terminals of register lines SOa to 80h are connectea 

with input terminals (X) of the multiplexer 82. The bias 

circuits are arranged in correspondent to register lines each 

having an output terminal, and the output terminals are 

connected with input terminals (X, of the priority encoder 

circuit 81. . . 

When outputs of the bias circuits are held, the priority 
encoder circuit 81 converts a hit position of L of bit strxng. 
to be input into binary data and then outputs the binary cata 
(bit string! form output terminals (Y> to input signal 
.electing terminals <S, of the .uitiple-r circuit 8 2 and ^ 
signal selecting terminals ,S, of a multiplexer circuit 83 used 
es a register column selecting switch through inverter 
circuits . 
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As described above, one of the register lines is selected 
using a register line selecting swicch constructed by a 
combination of the priority encoder circuit 81. the multiplexer 
circuit 82 and the bias circuits 90a to 90g. 

Fig.7A shows an equivalent circuit of a 8 bit priority 
encoder circuit, and Fig.7B shows an equivalent circuit of a 8 
bit input multiplexer circuit. Also. Fig. 12 shows a truth 
table of the priority encoder circuit of Fig.7A. 

Fig. 4 shows a case wherein two register lines 140a and 140b 
are used in one register group. Since the number of register 
lines is 2. it is not necessary to use a priority encoder 
circuit as described above. Therefore, outputs of all register 
lines 140a and 140b are connected with input terminals (X) of 
a multiplexer circuit 141 for register line selection. An 
output terminal of a bias circuit 144 is connected with an 
input signal selecting terminal (S) of the multiplexer circuit 
141. Defect detection terminals 143a and 143b are used to 
detect a register line having defect. 

When one of register line is normal, a low level (L) bias 
is supplied to the bias circuit 144 corresponding to the one of 
the register lines. Therefore, since a level of the input 
signal selecting terminal (S) of the multiplexer circuit 141 is 
determined, the multiplexer circuit 141 selects a normal 
register line, to use an output of a last register of the 
selected register line as an output of a register group having 
the selected register line. 

A structure of a register column selecting switch will be 

described below using Fig. 4. 

Register column selecting switches includes multiplexer 

circuits 142a and 142b. respectively. Outputs of the 

registers SRx <SR n > constructing each column are connected with 
input terminals (X, of the multiplexer circuits 142a (142b) for 
register column selection. To select a register in a column,, 
an output of the bias circuit 144 is connected with input 



signal selecting terminals (s) of the multiplexer circuits 142a 
ar.d 142b. 

As described above, a register column selectxng switch is 
constructed by a combination of the bias circuit 144 and the 
multiplexer circuits 142a and 142b. 

* , hi»« circuit will be described using 
A structure of a bias circuit 

Figs.BA to 8C. , 

in a bias circuit as shown in Fig - 8A, a pull-up resistor is 
connected with a pull-down resistor in serial, and an output 
terminal and a cutting portion are provided between these 
resistors. A resistance value ratio between the pull-up 
resistor and the pull-down resistor is 100 : 1. and may be set 
in a range which a voltage level detected on the output 
terminal becomes a low level 

A bias circuit corresponding to a normal register line 
holds a low level (L) , and bias circuits corresponding 
register lines other than the normal register line holds a high 
level (H) by cutting a cutting portion of the bias circuit 
using a laser to obtain a pull-up state. As a result, an input 
signal of the multiplexer circuit can be selected. 

in a bias circuit as shown in Fig. SB, an analog switch 
using an N-type TFT is used. As described above, a bias 
circuit corresponding to a normal register line holds a low 
level <L) . and bias circuits corresponding to register lines 
other than the normal register line holds a high level (H) by 
cutting a cutting portion of the bias circuit using a laser to 
obtain a pull-up state. As a result, an input signal of the 
multiplexer circuit can be selected. 

Fig 8C shows cutting of a cutting portion of a bias 
circuit. The cutting portion may be cut by applying a high 
voltage to two foot prints. 

Z shown in rigs. 11* — • — "™ «** 

of register line, is n ,n > 2. . outputs of last registers of 
all register lines SO, to 80n are connect »ith input ter^nals 
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(X) of a multiplexer circuit 82 for register line selection. 
Also, bias circuits 90a to 90g each having output terminals are 
arranged in correspondence to the register lines, and the 
output terminals of the bias circuits 90a to 90g are connected 
with input terminals (X) of the priority encoder circuit 81. 
The output terminals of the priority encoder circuit 81 as 
connected with input signal selection terminals of the 
multiplexer circuit 82 through invertor circuits. 

When a normal register line is detected, an output of a 
bias circuit corresponding to the register line is held to a 
low level (L) . An output of a bias circuit corresponding to 
the register line is held to a low level (L, . Also, an output 
of a bias circuit corresponding to the register line other than 
the normal register line is held to a high level (K) . As 
described above, outputs of the priority encoder circuit 81 are 
determined by holding output levels of the output terminals of 
the bias circuits. Therefore, since levels of input Signal 
selection terminals of the multiplexer circuit 82 are 
determined, the multiplexer circuit 82 selects a normal 
register line, so that an output of a last register of the 
selected register line is input to an input terminal of an OR 
circuit 84. An output of the OR circuit 84 is used as an input 
of next register group in a case wherein a plurality of 
register groups are arranged in a shift register circuit. 

A register column is defined at a column direction of 
registers of register lines. Multiplexer circuits for register 
column selection are arranged for each register column. me 
number of the multiplexer circuits for register column 
selection coincide with the number of registers of one register 

line. . 

When a normal register line is selected in one register 
groUP , an output of the priority encoder circuit 81 is input to 
input signal selection terminals (S, of a multiplexer circuit 
83 for register column selection through invertor circuits. 
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Therefore, registers included in the selected register line are 
selected in a column direction, so that sa^le ti»i*= s.^ls 
can be output to source lines of en active matrix type display 

device. „^ , 

Fig. 13 shows a case wherein cwo register lines 140a and 
140b are used in one register group and a shift register 
circuit has only one register group. As shown in Fig. 13. a 
mu lti P lexer circuit for register line selection can be omitted 
in comparison with Fig. 4. 

As described above, a normal register line is selected xn 
each register group, and a shift register circuit is 
constructed by connecting with each register group each other. 

in the above embodiment, although a complementary type is 
used, a circuit using an N-channel type or a P-channel type may 
be constructed. In this state, since only one impurity doping 
process is performed, the number of forming processes can be 
decreased. Figs.9A to 9C show shift register circuit 
constructed by only P-channel type. Fig.SA shows an inverter 
circuit constructed using P-channel transistors and resistors. 
Fig 9B shows an invertor circuit constructed using P-channel 
transistors. Fig.SC shows a dynamic type shift register. 
A multiplexer circuit, a priority encoder circuit and like can 
be constructed using P-channel transistors and resistors. 

in the embodiment, although only P-channel type transistor 
is used, a N-channel type transistor can be used. 

According to the present invention, a defective rate of one 
register is constant and redundancy shift register circuit is 
used, so that a yield of a whole shift register circuit can be 
increased and reliability of a shift register circuit can be 
improved . 
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